DAP AN TOAN CHO KY SU 2

(ngay thi 23/7/2020)

NoOi dung

Diém

3d

Tén céc cach gidi hé phuong trinh tuyén tinh: Phuong phap Gauss (Gauss-
Jordan), phuong phap Cramer (stir dung dinh thirc), phuwong phap ma tran dao,
phuong phap cong-trir dai s6 két hop phwong phap thé, ngoai ra con co thé st
dung may tinh (casio hoic PC/Latop c6 cai dit cic phan mém phu hop nhu
excel, matlab, maple,...).

Cach 1 Phuong phap Cramer

2 1 1 0 11
D=5 2 m=2-m; D,=| 1 2 m=(2-m)(m-1)
4 2 m 2-m 2 m
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D,=p 1 m=2-m)@-2m); D,=5 2 1 |=m-2
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-Trudng hgp m#=2: D=0 nén hé phuong trinh c6 nghiém duy nhat
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x = 1
&3y = =2 —a , VaeR (hé c6 vo s6 nghiém va c6 1 4n ty do)

Z = «

Két ludn

0.5d

0.25d

0.25d

0.5d




X=m-1
» m=#2: Hé phuong trinh c6 nghiém duy nhat{y=3-2m

A 0.5d
X = 1
« m=2: Hé phuong trinh c6 v0 s6 nghiém<y = -2 —a,VaeR( inurdo)
Z = «a
Cach 2 Phuong phap Gauss. Lap ma tran bd sung
2 1 1 : 0 1 0 m-2 : 1
A=|5 2 m 1 |»..—>|0 1 5-2m : -2 0.54
4 2 m 2-m 0 0 m-2 : 2-m
m = 2: H¢ phudng trinh tuong duong véi
X +(m-2)z = 1 X = m-1
y +(B-2m)z = -2 <y = 3-2m 0.5d
(m-2)z = 2-m z = -1
m = 2: Hé phuong trinh tuong duong véi
X +0z = 1 x = 1
Yy + 27 = -2 y = -2 —OC,VOCER(hécéVésénghiém-léfntu’do)
0z = 0 7 = «
Két ludn
X=m-1
» m=#2: Hé phuong trinh c6 nghiém duy nhat{y=3-2m
z=-1
x = 1
CTIA . P A . 0.5d
m=2: Hé phuong trinh c6 v6 s6 nghi€émiy = -2 —a,VaeR(14nwdo)
Z = «a
b) H¢ phuong trinh twong duong voi
1 1 1Y 0
1d ||-R, R, 0]|i|=|E-E|=AX-=B 0.25d
0 -R, R\i,) |E,—FE,
—_— -
A X B
1 1 1
detA=-R R, 0|=RR,+RR;+RR; 0.5d
0 -R, R

ViR, R,,R, la cac hiang s6 duong nén det A= 0, do d6 ton tai A™.
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AX =B A'AX =A'B= X =A"B
Vay ding thic X = A'B ding.

0.25d

Cau 2

3.5d

0.5d

Nghiém tong quat h¢ X'(t) = AX () + F(t) 12
1 10 1 32
X(t) =CX; +C, X, +C X+ X, (t) =Cy| 0 e +C,| -1le™ +C,| 8 " +| te”
1 1 1 7e*

véi C,C,,C, =consts.

0.5d

b)

1d

Phuwong phdp bién thién hang sé (Variation of Parameters)
Giai hé phuong trinh vi phan tuyén tinh Khong thudan nhét X'(t) = AX (t) + F(t) , véi
A= [aij an , bang phuong phap bién thién hang sé nhu sau:

Buwéc I Giai hé phuong trinh vi phan thudn nhét twong Gng X'(t) = AX (t) tim hé
Xy (1) X5, (t) X1q (1)
Ka® | o[ %) Xan )

, =

nghiém co ban X, = = . Nghiém tong quat hé

seny n

an.(t) XnZ. (t) Xnn. (t)
X'(t) = AX (t) Ia

X (1) X1o(t) X1 ()

O |, o[ %], o[

X, (t)=C, véi C,C,,...,C, =conts.

n

an (t) Xn2 (t) Xnn (t)
Buwéc 2 (Bién thién hang s6) Nghiém tong quat hé X'(t) = AX (t) + F(t) la
Xy (1) X1 (1) X1 ()

X51(t) X5, () Xon (1) | _

X(t)=Cy(t) +C, (1) +..+C, (1)

Xou (1) Xy (1) Xon (1)
Xll(t) Xlz(t) Xln(t) Cl(t)
le(t) Xzz(t) XZn(t) Cz(t) (*)
X (1) X2 () oo X, () NG, (1)
Trong do C,(t),C,(t),...,C, (t) xac dinh tir hé
X, (1) X, - %, ()Y Cl() f,(t)
X21(t) Xzz(t) in(t) Cz'(t) _ fz(t) (**)

an.(t) an.(t) Xnn.(t) Cnl(t) fn(t)

%,—J Q\/__J
O(t) C'(t) F(t)

0,54

0,5d




/() =] C.(t) = [ Jot+K,

]
Gidi hé (*%) duoc Czl(t? = [ ] tich phan Cz t)= “ ]dt +K,

C,'®)=[] C,() = [[ Jt+K,

véi

K., K,,...,K, =conts, rbi thay vao (*) ta dugc nghiém tong quat cua phwong trinh

X'(t)=AX(t)+ F(t).
Luu ¥ Néu str dung ma tran dao giai (**) ta duoc:
D(t)C'(t) =F(t) = C'(t) =D ' (t)F(t) = C(t) = I@‘l(t)F(t)dt +K

2d

Céch 1 Phwong phdp bién thién hang so (Variation of Parameters)

H¢ phuong trinh duogc viét lai

X'=2y+e™ XV (0 2)x) (e e
{y,:_x_3y+12@[y,H_l SM{H] o X' = AX M) +F)

F(t)

o 5l

X

A
Giai hé thuan nhit twong tng [ ) (

2
-3-1

A=-1

0-—A
det(A—ﬂI)=O<:>‘ ) ‘:o@/12+3,1+2=0@L_ )

ionecoss [ 2 -2
* =] —Yeclorienscdsd >( ) j va nghiém co ban — X, :( . je‘t

A , 1 1
*/1 - _2 VeCtdrlenngSd N [ 1] Vé nghlém co bén N X2 — ( 1je2t

. 3 . -2 1
Nghiém tong quat h¢ thuan nhat: X = Cl( 1 ]e"t + CZ[ Je‘m ;C,,C, =conts

, X . -2 1
Nghiém tong quat hé thuan nhat: X (t) = Cl(t)( . Je_t +C, (t)( Je_zt *)

Trong do C,(t),C,(t) xéac dinh tir hé

—2e" e™® (Cll(t)J_ e™ (**)
et —e?JCM)) (12
Giai (**) duoc

C.'(t) = —e ™ —12¢! C,(t) = | (—e™ —12e")dt + K
{ . X R S O I( ot _33 " K,,K, =conts
C,'(t) = —24e* —e C,(t) = j (—24e* —e )dt + K,
1 —4t t
C,(t)y==e"-12e + K,
N 4 1 véi K, K, =conts. Thay vao (*) duoc nghiém
C,(t) =-12e* + ge‘a +K,

0,5d

0,5d
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1 -2 1 1
X(t)= (Fe*-12"+K et +(-12e" +Ze* + K e
(t) (4 1)[ 1 j ( 3 2) 1

x=-2Ke'+Ke?* - Los 1o
= 1 voi K, K, =conts
— K e—t _ K e—2t __e—5t
y=K 2 12

1
{X(O) L0 |T2KirK - #1220 K, =

0) =0 1
y(0) K,~K,== =0 K, =2

A7 1 30 _ 1 st

Vay nghiém can tim 47 i B . 1

4 3 12

limx(t) = lim(— 2 et 4 302 _Lost g9y 19
t—+o0 t—+o0 2 3 6

. . A7 35 1
limy(t) = lim(—e'——e¢? - —
t—+o0 y( ) t—)-%—oo( 4 3 12

y

e™) =0

Sau khodng thdi gian t di 16n, toa do gin ddng trong mit phing Oxy cia
di€ém M(x(t);y(t)) la (12;0).

0,5d

0,5d

2d

Céch 2 Ap dung phép bién ddi Laplace
bit X = g[x],Y = :Z[y] bién ddi Laplace hai v€ ta dudc:

1
{ “-27=2et] )T T
x|+ 2ly]+32lyl=2[2] | x s+ )y _L2
s

s +27s+120 A B C D

= =—+ + +
sS(s+2)(s+1(s+7) s s+1 s+2 s+5
125 +59 E F N G

= = +
(s+2)(s+D)(s+7) s+1 s+2 s+5

=

Bién ddi ngudc hai v€ ta dudc:
1 1 D
+

1
o X=<MA=+B +
{X—i 1[X]<3 [ 5 s+1 S+2 s+5

y="0 |yl et r Y ye
s+1 S+2 S+5

o 1X= A+Be'+Ce ™ +De™
y=Ee"'+Fe*+Ge™

t||m X(t) =t|im(A+ Be_t +Ce—21+De—5t):A
tIim y(t)zt“m(Ee_‘+Fe‘2t+Ge‘5‘):o

Sau khodng thdi gian t dd 16n, toa d6 gin ding trong mit phing Oxy cida

0.75d

0.25d

0.5d
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di€ém M(x(t);y(t)) la (A0) = (12;0).
¢ Tim AB,C,D dyavio 0.54
$+27s+120 _A B C D
s(s+1)(s+2)(s+5) s s+1 s+2 s+5
~ 0°+27x0+120 _12 B_(—1)2+27><(—1)+120__ﬂ
(0+1)(0+2)(0+5) ’ (-D(-1+2)(-1+5) 2
_ (-2)*+27x(-2)+120 _35 Do (-5)* +27x(-5)+120 1
(-2)(-2+1)(-2+5) 3 (-5)(-5+1)(-5+2) 6
¢ Tim E,F,G duavao
125459 __E  F G
(s+D(s+2)(s+5) s+1 s+2 s+5
_ 2x(-D+59 _ 47 F_ 12x(-2)+59 _ 35
(-1+2)(-1+5) 4 (-2 +1)(-2+5) 3
_ 12x(-5)+59 -1
(-5+)(-5+2) 12
X = 12—4—27et+3—35e —%e‘f’t
Vay nghiém hé phuong trinh la 47, 35 1
=—e ——e " ——e¢
4 3 12
Luwu Yy Ngoai hai phuong phép nay c6 thé giai bang phuong phap khir va thé.
Ciu4 3,5d
a) bat: x=rsinfcos¢ , y=rsindsing, z=rcosfd
0,5d o’u o 82 ou 62u 2 ou 1 6u 1 ¢du , cotg au, _ du
k( 7+ 2)__ P S B RN Ry S _)__
OX 8y ar ror r-sin“@o¢” r° o6 r? 0,5d
b) Ap dung bai toan truyén séng mot chiéu
1,5d
2 2
du  Ju
FT:. e w— (<x<L t>0
ax ot

BC:u(0,0) =0, ulL,t)=0,¢t>0

IC: u(x,0) = f(X), =gx), 0 <x<L.

ot

Nghiém

= nmwa nma nm
ulx, ) = E (A cos ——t + B, sin —L— t) sin Tx.




Véi A, B, xac dinh nhu sau

L
2 nir 7 (L
A, = 7| f(x) sin — x dx. B, = ———| g(x)sin 2% x dx
L o L n nma ), g( ) L .
Véi L=z, f(X)=x(x—x) , g(x)=0
- . : 0,5d
u(x,t)=> (A, cosnat + B sinnat)sinnx
n=1
A = EI X(7r — x)sinnxdx (4p dung tich phan ting phan)
4 0
2£x(x— )cosnx 4 1( oy )smnx %cosnxﬂJ
V4 0
— 4 (1 1 n+l) 0,5d
=D |
2 F .
B, =——0.sinnxdx =0
7% ‘ 0,25d
Vay nghiém bai toan can giai la
n+l 0 n+1
u(x,t) = Z(Mcosnat +0.sinnat)sinnx = chosnatsmnx 0,25d
n=1
C) ., \ A A 82u . ou
154 | Giai phuong trinh truyén nhiét Fwte =—,0<x<1,t>0
’ X
s u(0,t)=0, uLt)=0, t>0 (BC)
vo1 diéu kién N
u(x,0)=1-e 0<x<1 (1C)
Pay 1a phuong trinh khong thuan nhat nén ta doi bién u(x,t) = v(x,t) +w(X)
ou ov ,
—=—+y'(x
ox o w'(X) 2
= % = % +y"(X) , ri thay vao phuong trinh a—Xsz +e = a@t_u ta duoc
au_ov
ot ot
a—2V+ "X)+e "t =—
Fraad
Thay céc diéu kién (BC) &(IC) vao dua bai toan can giai vé hai bai toan
Bai toan 1: w"(x)+e* =0 voi w(0) =0, () =0 0.5

8v8v

ax

Bai toan 2: qv(0,t) =0,v(3,t) =0

O<x<1t>0
6t

(BC)

v(x,0)=1-¢"

—yw(x) (IC)

Gidi bai todn 1: y"'(x)+e ™ =0=p'(X) =—[e dx+C, = +C,
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=y(x)=[(”+C)dx+C, =~ +Cx+C,

~1+C,=0 C,=e'-1 0,5d
0)=0,p(1) =0 2 o9t :
v(0) =0y () {—e-1+cl+cz=o { c,-1
=wy(X)=1-e"+(e" -1x
2
OV _ N hex<1t>0
ox~ ot

Thay vao bai toan 2 dugc qv(0,t) =0,v(L,t)=0 (BC)
v(x,00=(1-e")x (IC)

Ap dung bai toan truyén nhiét mot chiéu (thudn nhat)

& d
PT: k%% =% 0<x<L, t>0

ax2 ot
BC: u(0,9) =0, w(L,t) =0, t>0
u(x,0) = f(x), 0 < x < L.

Nghiém:

22 L . m™ 2 2 niw
ulx, t) = EZ(J f(x) sin nL xdx) —k* T/ i . x
n=1\J0

Suy ra nghiém bai todn 2 nay la

® 1
v(x,t) = 220(1— e )xsin nnxdxje“ 7tsinnzx
n=1\ o
S -1 (_1)n+1 -n?z% o; , , A pY
= ZZ Q-e")——— sinnzx (tinh tich phan timg phan)
- n
E " 0,5d
Vay nghiém bai toan can giai 1a

u(x,t) =v(x,t) +w(x)=1—-e* +(e" —1)x+22((1 e‘l)( 12:1 7 sinnax

n=1






